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(57) Abstract: Surface-modified titanium dioxide fine particles which have a surface chemically modified with a hydrophilic poly- 
mer, wherein a carboxyl group of the hydrophilic polymer and titanium dioxide arc bound through an ester bonding; and a method 
for producing the surface-modified titanium dioxide fine particles, which comprises mixing a dispersion comprising titanium diox- 
ide fine particles having a particle size of 2 to 200 nm and a solution of a water-soluble pol>Tner, heating the resultant mixture to a 
temperature of 80 to 220''C, to thereby bind both the components through an ester bonding, and removing an unbound water-soluble 
polymer, to purify the resultant particles. The surface -modified titanium dioxide fine panicles exhibit excellent dispersibility and 
stability in an aqueous solvent over a wide pH region including a neutral range. 
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U - 5 0 = ^f4^) IC;S^.;^<£^ L^A. 1 5 0 °C "C 5 ffij Pel ^ JSSt ?t o 75: . 

y, p /.\- >r - ;u ( .«! ^t.M ^ ) , ^..>^ ijp u ;t . ^i^xsqifmmm'^. m^t^^^m 
^ X. T 7 U yu.^./ ;^ ;u 7 >^^S^i*i^^ - ^ik5^^ 
U X fc. tJ U 7,i>. 'J If ^ <i: |5| « (c iS ^i- T 3o ^ ;t , 

immm i \..). 

^M^y7(DxiitfTM#e)n7t@jf$j5et«'2o%(D-^'fb5^^> 0.75 

m 1^1 0 m I (DD M F (C ift $ "1+ T MTS: -5 M S 7|? U 7^ U JUK (^i^ 
^"^m : 5 0 0 0. ^i^mm) ^^^tS D M F 5 m I *^ia^. jt}5f 
iS^ U/S:. 7|< Si JgC>#f| (HU-5 0, =^14^) (Cj§jS^^U^^. 1 5 
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(^JSWl 2)' 
^ • • • 

m I €: i 0 m \ (D D M F iZ '^ ni^ ti: T . ^ /j: -5 7K ^ S € ^ t; 3 0 m g / m I 
(D7t^ 'J T^-'JJU^^ (.W-i^'»=f-M : 5 0 0 o /fQ^t^^) D M F igiBE 5 m I 
;^iPfi:\ dt4^€x)^'^Ufto-}S:'^m=&ii<:h^S.i:iI^Un ( H U - 5 0 . Hgf4^) 
iC^U^ii; 1 5 0 r T 5 B^fel^fie^:?^ JSJCcJl^T^, •^n-etKOjSiS 

5 % JU ± 7ic 5)- M 0 1§ ^ (i . — /t^ 5^ ii Lx T t^ -5 O O e U T *5 U S ^ g 
M (i -ii ^ it U T 4 % J,U T » * U c i X)« X)^ o ;b o 

20 (mmm i 3 ) ' 

TKUZ^^'J^U^I g^l Oml(7)DMF(C-;SjSL/tt)(^€. ;§}S(A) <*: 
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2 5m l$:l Oml(^)DMF|C^^ift$1±/tt>©^. (B) iUrc. 

^fig^7(OIfItf-ef#bnfe@?BJ5£^2 0 %(C>-^'fb5^i? > 0 . 2 5 m 
l<i:20%(w/v);HiJTi7'J 1 g€:l Oml(DDMF IC 5^ ift $ "fr 
tXT)^, mm ( C ) i U;t, $ t> (C. -JSjg ( C ) ^1 5 0^-^5 ^FalS/tv^ 
1±7t7H U U ;U^i3^-^^b5^:^ >Sk«i^04i-tftig*. mm (D) iL^. 

(A) ~ (D) (o^mmiz 2 ism(D^ y y a y - ji.^-^m\^xmwmmm 
u. 2tiii©^^$$i^L2t. -^-c^^^. mm (A) ~ (c) (iu-rti'b'i'v 

ynj'<y-juiz^m^X'$>-orct)K MM (d) * d^' >A is ^ c . c (D c 
tit. y 'J ;usi„( A), -M-fk^^:^ > (b). ti? u t 4? u t - 
m.it^'$' > y;KDig^;« ( c ) (io-rnt) -r V :/D/t y -;ncpi;§T-3o -a 

v-t? 'J T 'J ^UKI^.^-^-fk^^:^ (D) li^;§T-aD-5 C UTtN 

i),t-/<E to (C) «h (D) (^l:t^ ICfcUX, -M'(b5^:^ >y;HC-$^ 

SftgiJ i: UT©7H 'J 7 ^ 'J ;u^*#fc^*n L^;tl^ ( c ) -c(i, is? ^ -ft W (c 
t>0 €) tl-5. — (D) X\t-mit'5^^ > ti^^J 7 {7 )m\t 

1 4 ) 

tK U 7^ U ;U^f5^-^jl:5^:5' > O 4= j§ (C (t -5 S S 

Mis^ 1 3T-fflU7t (A) ~ (D) iimii^m.(D^mm^m^^x . *tss>g 
fcfe (t -5 -5-n^'n©sstt<&fFiffi L/i, r^^rfe-s, (a) ~ (d) 

^: 2 0 0 m M 'J >^^®;g (pH7. 0) T'l Olg(C#?RUT}tr#^i%SL, 
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t. (c) \t^Wi^±\:,iti3^. (A) t (D) -c(i2tis^^ c/jd^o ;bo 

>(om'm!^.tfi^^{^'j5.\zib^r:L6t>. mm. (b) t: (o t 

(D) T(i, -Sl^k5"^ ^aMIiSlSftO^^bTK+i^JU^SlCck V^B^tiX 
5 L\ -5 rci&. li P H 2 . 8 §ui^ (t: o Tfc iJ . 

T't)i£)-IC5^•i^[^nfe*^®■&«^L/Tt^'5. f^atJ-S. JSiS (O «!: (D) 

it'^^ >u^'f- tit. ±< drji^^n^Tjir z: tf}^6fA^^rc. 

10 (ll«i#J 15) 

^ 1±; p H ^^k^7Jc^'^k:^ h U ^7 A^r^ffl UT p H 3 ;5^e> p H 

1 3 ST p H 1 giJ*^T-^^k$1±T. U 'J Jl^^-Mit^^ >9km.^<Dm 
15 m«>^tWiitiS*^iD-5A^$M^U/::. P H^^<b31±rc7)ci§;«^4 0 0 0 

^ <D -5 u (i ;t IS itmm^nrji/}^z>rzo 
inmm is) 

7^ u T ^ 'J ji^mm-^-^it^^ >u^^<Dm^i^t/t (ft - i r) 

5)^^^^5tgit ( F T S - 6 5 A . a 2j:/W ^ ^ K • ^tK^ h 'J -Xtt) 
^ffl t\T. cnw F T - I R L;to ^ 1 (C U 7 ^ 'J ^U^S^^-^-fk 
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rco - nnmrnmizj:^:^^ < :/n- ^ifjif^i^fji 2 5 oo~3 5 oocm- 

9 0 0 cm-' f^ifi©(»iiXd*feS. c . (-^llit^^ >lZltmi^) XX7^;H® 
^(DC = O#$SJiiSlCcfc-5l 7 2 0 cm-'(^)RaiR;()<3D-5. d. i&'&^m\Z 
5 ( -^^b5"^ > (Clip t\) tH 'J T ^ U JU^ iiiftcOPfiiRd^fe'S^*^ 

n;t:o ^cfc, ^ Ji'7^>^(o c = o nmmwiizji^f&icn^- ^ {^jL7.y^juji ij 

i&iSLUm iz m ^ r:: , 1 6 5 0 cm-'(O::^^;5:-K-fk5^^>0Di!RiRe — ^ 

V;u (c ^ \z%^mji.\^ X tH U. U, ;u K $ ip u e» . U t ^ U ;u ®! 

>iflt©;^'^ti^ h;ui(a/|l^l-T-*ofc. "T lli60«J i. 3 ~ 1 5 fej; 
t/^*^sse'j<7) F T - I R cp^i-tfriiam*^ e> . *fgB^(07K g 7 ^ 'J K 

20 ^1 7f.U7^iJj\,^m-^-^it^i?'>'^^^<D0P^'i^tft'^^ 



i!5iK;5c!St (cm-') 


-3386- 


2931 


1720 


1650 


1454 


1393 


1256 


1171 


1106 


1059 


O-H 

(7'P 
-K) 


C-H 

im 


c = o 


x^^b 

Eg 51^ 


C-H 


mm 


'J 7 

^ 'J ;u 


'J 7 

n&mm 


'J 7 

^ 'J ;u 


U 7 
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immm 17) 
m 

^ -> V ^yjV'r zy<r-'$^ '^X7%B L7-^%i^^i^'p(DjEm<D — ^&it^'$'>m 

t uxmk'&m^Lrzo -^(ot^m/'miii^^i^it. 8.8 2% (w/v) 

-C^SSfl^ll 18 ) ' ^ .. .- • 

1 0 u 7 ^ 0 jimm-^nM it wm. ^ ii' ti}vi^>m -k-m o ;«] s 

m I fC , 7X 1 0 6 tin I i 0 . 1 M N a 6 H # ^Pjg 2 0 nri I tP U « ?E 

■W-ICjtJ^JS'^ L/i?^. 6 . 1 M H C r ^i^jSIC ct IJ N a O H 

1 5 -5- © ^ m\ Bfi IB 5^ ift ;S 1 m I li 3 . 0 8 X 1 O - " m o I <7) + -> 

<oh)\^-^=¥ '>j\^mx-mit^^ >mttit.' 3 . 0 s x 1 0 - ^ ( m o 1 / g ) 
xth -z>rc mmiz. m mei' s ^ n s 2 0' 0 0 a? Ttt u ^ u ;u ^ ^ 
mi\x-^i&[^r:i7^ V 7 ^ *j jiw^m-^-^it^-s^ >um'^(D'i^m.m(Dm^^X' 
^Q li. )\^m / i^mVcIf- ^ >SJt(i2.'6 4X1 0-2 (mo l/g) 

5^ tft;S O iS) — ;5: 5^- Ut tt€r5i<*-r-5/2:iO \Z\t , »1J IE ^ ;U 7t^' 4^ *> ;U « / 3 SI 
5^^ >fij;t{i 2 X 1 (mo I / g ) JU±»<»^ U In C «i: X»«2|fii 0^ U /c. 

(^iSg^iJ 1 9 ) 
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ma 

^mm^nt)^ o . 02% iz/si^miz 5 0 m m «j >^mm}^ ( p h 7 
0) T'^fKu/c. y^^\^>zfj\^-E.7^mmim^t^m) ^ 4 0 uMiz/si^m 

lZ7}<.mmizmiiQl^yto mWUUt)^^. *7Kj§;g(C;^:g 3 4 0 n m(Dm^^^ 
1. 5mW/cm2 lc;5:SJ:5rc.^l4L. 5 8 0 n m iZiS if ^ 'AmovRs^^ 

m^--5im^'^yt^mniz.t:v mi^ufc, 0 2 ic^f u/^.. ±r(?DMit4 

tx-S C <!: ^ . HiSSeiJ 1 ~ 5 T'f§ e>n7t ^ U 7 ^ u ji^m^-^ — 

■ (mt&m 2 0 ) • ■• 

'J 7:5^ U J\^i^1^-^ -mt^ 1$^ > Ut&'f- (7':^^ --t'Sa) <DSMjStt(DfF 

S2)€-@ff^^5i-X)*l. 0%(c;5:«J:5lC5 0mMU>K^®;«(pH7. O) 
;^fliM^LBypxT3 7°C. — Bft^SL;^:^, ^Hj^S^^/Cx 
^Sl 5 0 m M 'j' ( p H 7 . 0 ) T;5t/^ <J:^ 

M O 5 0 m M 'J > ® ;S ( p H 7 . 0 ) (C.^ U o C tl ^ $ 6 IC 5 0 m 
M 'J ( p H 7 . 0 ) T 1 0 0 « # U /!: t) ^ M ^ ffl S i L;t. 

0 . 1 % lc;5:^ J: e» lc;^ip MSIfflM5S<!: ^ U 7 ^ U ^UKifeS^-^'fk 

5^ ^ > iJSii ^ (D S ^ ^ 3 m m (C /j: ^ cfc e» IC /Jx S -> i' - HC A tl s 7^ ^ 



24 

y ^ ^ bmm (mm : 900MW/cmM T, MiaT^MUfe. ^fc. 

5 ;H 'J 7^ 'J JUffili^^-ffi-fk^^^ >Sfcia^€rS$»iRg 0 . i%<!:;9:-5<:t 

O (CH®Ji§M;«(CJDA/ig3tUT^MU>c t>W$:>t=t.^ 2 <h U . _h IE i: IS) » CD 

(i-M B# >5: H'SC 3« ^ e n .:^Uld « 14 Icf^BS-T-Si^tMia* 

10 UT t^ '5 C t (i P^ e r S^%^V 



g2 U 7 ^ 'J ^^b5^^ V^aii^-t^^SSiaoWfiffi (CFS/ml) 





( @ 5^ 0 . 1 % ) 


1 • 


JbtIS 2 




4 . 2 X;1, 0, ^ . 


4 . 0X10^ 


4 . 1X10^ 


2 m mm: 


5 . 6 X 1 0 s 


3 . 5X10^ 


4 . 0X10^ 


4 mm: 


2 . 6X10" 


3 . 5X10^ 


3 . 8X10' 



iMmm 2 1) ( 

S2) ©JfJ^i-A^I. O^lCPS-Scfc^lCPBS^SSSiS (pH6. 8) -cmU 
Urzo 2 fM3S(DS^:W >$ffllia (Raj i. Jurkat)^, 10 % sSuM ^ 
#tiRPMI 1 640^t&(G I BCOa:i!!)"C37°C. S^H^-fb^^l? 

20 asT-c^Ku, 5. 8X1 o^o$ffliia>s$Piiiu/c. ti nm. 2 0 m m 
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y ^ (UV) mmT imm : SOOAtW/cm^) Mi^X-m 

fe. 6 ^rBisic#ajsfe;«^aiix ^n^n(^$ffliiagi(*ti-;iij U7t. ^oD^m 
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( 

10 ' ' ■ 

3. BUlE = ^^b5F:$' >OI4Sd«, 2 ~ 2 0 0 n m-C3D * C <!: S4<h r -5, 

( 

20 

7. MiE7K>§tt^5^^A«. 5^^4'lc«lfc(0;^;U7K4^->;uS¥fii^Wr€)it 
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9 . .:. ttitZ7}(.^mm<p p H /}^. 3 ~ 1 3 T'^ -5 C i ^ !f# §4 i: -r -5 . S^lS 8 
l£ iE a ® 5fe M ^ > ^gt ta.^ Ift ;g . 

^•rs^ilg>^co^i5ig^J«hUTffll^s»ii^^9~1 1 (Du-rtid^ — iiicifim 
1 3. m^e.mmm^^ >mmxi!>^.!i t^^mtt?). a^ni 2icisii 
1 4. -^<k5^^j' >?!ii*a^a® (ciiS7XttS5i'^^$s^^i±^SiS;icfciNT, 
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( 1 ) -i^^k5^^ >y;u*i§ «Jic 5^14 Stirs m ^ xmt. ( 2 ) mJh^Mif 

St. (4) COiS^jg^SD|Si-r-5lg 4 XS«i:, (5) «® c&H - ^^b5^ t^' > 
8ftia^t5l^^^lS7jctSiS^^<!:^5^^-r'5m 5 XHt, (6) ^©^K"^ 
itf^i' >^f&^^mmt%f^ 6 Xfi <!: e> ^5: -5 , ^MSJcS-^-fb^^^^Sfcta 

15. mam ^ j:mi5J:zfm 2 ±m(bmmtj^. $^yni^>^mmv$>^:L 

( 

1 7. B9iem4Xli(^3!ini^iagA<, S 0~2 2 0°CT«.'5C«i:^i|fii«i:-r 

{ 

-5. ^21511 1 4-~ 1 6 <Di\-mf)^—mizum<Dmm^m-iiiit'^^ >mm.^ 

1 8. mum 5 i:m<D6^m-r ^JLmtji, j§;s<opH^2. sjuticut^ 
^m7^(.^M^^^m^T^l:m^^tJzt^<mmtir^.mlf^m^ 4~i 7 

cD(.^-rn;5^-II(ci^i)c(7)a®3^M-^'^b5"^>^5^m^omjt7^;£, 
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5 2 0. HiJlEIg 6 IgOffi^f -SXSAi. a®5feM-K<k5^t5' >'^ei^*7lc 

10 2 1. ntitzm 6 j:m(Dmm-t ^j:mf)K mm^n-^it^i^ >'^^^=&7i(. 
ii^^t;ci:^!f#giii-r'5.i«3itJii 4~i 9 <D i^-fntj^ — mizmm(Dmm 

15 2 2. mtZ5^6xm<DmmT^j:mt)^,mm^n-mit9-^>miSL=f-^7^ 
mmmiz-i^nk^ i± rc^i iz. m^-Mmnximiz J: mmiSLm-^it^i^ ymw."^ 
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m^<Dif nm. t^^^'izmnrc. mm2ii.M±^it^^ >^^'f'ii't(D^wi 

- 2 0 0 n m (o'-kit 5^ ^ > 1^ =¥-i^n m <J: 7k' ^ ^wi^^mm^M^u. s 
5^^*i^5feUT, aiBekS-^-fb^^^ >^^^*mi!{t- -5, 
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